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patibility and antibacterial properties than the PLGA nanofibrous membrane,
which suggested the surface entrapment is a facile and efficient approach to sur-
face modification for electrospun nanofibours membranes. Such a composite fiber
membrane will provide a promising prospect for research and development in GBR
membranes.
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ANTI-APOPTOTIC EFFECT OF mmu-miR-214-3p ON CHONDROCYTES FROM IL-
1b-INDUCED APOPTOSIS
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Background: Osteoarthritis is a multifactorial degenerative disease that generally
affected synovial joints. The apoptosis of chondrocytes play an important role in
the pathogenesis of OA. Here we study the effect of mmu-miR-214-3p on the
apoptosis and proliferation of mouse chondrocytes.
Subjects and Methods: Chondrocytes of C57/Bl6 mice were exacted and cultured
in vitro. Chondrocytes were then transfected with mimics or inhibitor of mmu-miR-
214-3p with or without IL-1b (10ng/ml) treatment for 24 to 48 hours. The prolifer-
ation and cell viability were evaluated by CCK-8 test. The apoptosis rate was
detected by Annexin-V/7-AAD flow cytometry and tunnel staining. A quantitative
colorimetric assay was used to determine activated caspase-3. mRNA expression
of Bim, Bcl-2, Bad, AIF, PTEN were evaluated by real-time PCR, and the total
Akt, phosphorylated Akt (p-Akt), Bcl-2, Bad, cytochrome C (Cyt c) were deter-
mined by Western blotting.
Results: There were no significant differences in absorbance between the miR-
214-3p mimics group (50nM, 100nM, 200nM), miR-214-3p inhibitor group (100nM,
200nM), mimics NC and inhibitor NC group for cell proliferation. Cell viability
was significantly reduced in IL-1b treated group. However the over expression of
mmu-miR-214-3p (50nM, 100nM) decreased cell damage caused by IL-1b
(P<0.05).There were no significant differences in apoptotic rate between over
expression or knock down of mmu-miR-214-3p and NC. Over expression of mmu-
miR-214-3p (50nM) can significantly reduce the apoptotic rate of chondrocytes
induced by IL-1b (PZ0.003).Expression of activated caspase-3 was lower for
mmu-miR-214-3p mimics+ IL-1b group than IL-1b group and mimics NC+ IL-1bgroup.
Mmu-miR-214-3p mimics transfection could reduce the mRNA expression of Bim,
Bcl-2 and PTEN (P<0.05, P<0.05and P<0.01), whereas mmu-miR-214-3p knock
down could improve the mRNA expression of Bim, AIF and PTEN (P<0.01,
P<0.05and P<0.05). mmu-miR-214-3p mimics transfection improved p-Akt and
Bcl-2 protein expression (P<0.05, P<0.05) and reduced Bad, Cyt c
expression(P<0.01, P<0.05)
Discussion and Conclusion: The over expression or knock down of mmu-miR-214-
3p alone did not exhibit a significant influence on the proliferation and apoptosis of
chondrocytes. However, over expression of mmu-miR-214-3p showed an anti-
apoptotic effect on IL-1b induced apoptosis, which indicated that mmu-miR-214-
3p may be related to the inflammatory course in OA. The protected effect of
mmu-miR-214-3p against apoptosis probably via PI3K/Akt pathway.
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FIBROBLAST GROWTH FACTOR-2 IMPROVES THE TENDON-TO-BONE HEALING
BY STIMULATING THE GROWTH OF TENOGENIC PROGENITORS IN A RAT
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Background: Certain growth factors are noted to enhance healing after rotator
cuff (RC) surgical repair. Fibroblast growth factor (FGF)-2 has the potential topromote tendon-to-bone healing after RC repair in rats; however, this mechanism
remains unclear. FGF-2 stimulates self-renewal of mesenchymal stem- or progen-
itor cells; thus, we hypothesized that FGF-2 administration to reparative sites may
promote tenogenic-progenitor growth, resulting in biomechanical and histological
improvement of repaired rat RCs. This was tested in a rat RC repair model by
analyzing early, scleraxis (Scx)da basic helix-loop-helix-family transcription fac-
tordand late, tenomodulin (Tnmd)da type II transmembrane proteindtenogenic
marker expression. Histological evaluation and biomechanical testing were also
performed.
Methods: Adult male SpragueeDawley rats (NZ156) underwent unilateral sur-
gery to reattach the supraspinatus tendon to its insertion site. We used biode-
gradable gelatin hydrogel sheets as carriers for FGF-2, placed between the
supraspinatus tendon and bone. Two groups were assessed for the effects of
FGF-2 on RC healing: an FGF-2 (5 mg)etreated group and a control group (carrier
only). At 2, 4, 6, 8, and 12 weeks post-operation, tenogenic-marker (Scx and
Tnmd) expressions in reparative tissues were evaluated using real-time reverse
transcription polymerase chain reaction (RT-PCR) and in situ hybridization
(ISH). Healing sites were evaluated using semi-quantitative histology. At 12
weeks, biomechanical testing was performed. Statistical significance was esti-
mated using the Mann-Whitney U-test; p < 0.05 was considered statistically
significant.
Results: Real-time RT-PCR analysis demonstrated that Scx and Tnmd expression
levels increased significantly in the FGF-2etreated group from 4e8 and 4e12
weeks postoperatively, respectively. ISH analyses showed that Scx and Tnmd tran-
scripts were mainly observed in the spindle-shaped cells of the tendon mid-sub-
stance in both groups, and these signals tended to expand into reparative
tissues to a greater extent in the FGF-2etreated than in the control group at 6
weeks. The FGF-2etreated group demonstrated a tendon-like tissue with oriented
collagen fibers between tendon and bone compared to the control group; conse-
quently, histological scores were significantly higher in the FGF-2etreated than
in the control group at 4 weeks. At 12 weeks, biomechanical testing showed
that the ultimate load-to-failure (ultimate load) and ultimate stress-to-failure (ul-
timate stress) were significantly higher in the FGF-2etreated group than in the
controls (ultimate load: 23.8  4.6 N vs. 13.8  4.7 N; ultimate stress:
6.9  1.1 N/mm2 vs. 3.9  1.1 N/mm2). No differences were observed in the stiff-
ness and cross-sectional area of the repair site.
Discussion and Conclusion: In the FGF-2-treated group, expression of Scx and
Tnmd increased at 4 weeks, indicating that more tenogenic progenitors were
included in the reparative site. Improvement of histological parameters, such as
fibrovascular tissue reduction and collagen orientation at the insertion site, was
observed at 4 weeks. Biomechanical strength also increased at 12 weeks. Collec-
tively, this suggests that FGF-2 promotes growth of tenogenic progenitors at the
reparative site, which contribute to tendon-to-bone healing. These findings pro-
vide insight into the clinical development of biological enhancement strategies
for RC healing.
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LOCAL INTRA-ARTICULAR INJECTION OF RESVERATROL DELAYS ARTICULAR
CARTILAGE DEGENERATION BY REGULATING HIF AND THEREBY PROMOTING
CHONDROCYTE AUTOPHAGY
Na Qin
Luoyang Orthopedic Hospital, China
Objective: Autophagy is an essential cellular homeostasis mechanism that was
found to be compromised in aging and osteoarthritis (OA) cartilage. Previous
studies showed that resveratrol can effectively regulate autophagy in other cells.
The purpose of this study was to determine whether the chondroprotective effect
of resveratrol was related to chondrocyte autophagy and to elucidate underlying
mechanisms.
Methods: OA model was induced by destabilization of the medial meniscus (DMM)
in on 10-week-old male mice. OA mice were treated with resveratrol with or
without 3-MA for 8 weeks beginning 4 weeks after surgery. The changes of articular
cartilage structure were examined by using semiquantitative scoring systems and
Safranin O-fast green. The protein expressions of ULK1, LC3, Beclin1, HIF-1a,
HIF-2a, AMPK, p-AMPK, mTOR, p-mTOR, COL2A1, Aggrecan, MMP13, ADAMTS5 ex-
pressions were analyzed by Western blot. COL2A1, Aggrecan, MMP13, ADAMTS5
mRNA expressions were analyzed by Real-time PCR.
Results: The local intra-articular injection of resveratrol delayed articular carti-
lage degradation in DMM-induced OA. Resveratrol treatment increased LC3,
ULK1, Beclin1, HIF-1a, p-AMPK, COL2A1, Aggrecan expressions, but decreased
HIF-2a, p-mTOR, MMP13and ADAMTS5 expressions. The effects of resveratrol
were obviously blunted by 3-MA except HIF and AMPK.
Conclusion: The study demonstrated that resveratrol intra-articular injection
delayed artilage degeneration and promoted chondrocyte autophagy in an exper-
imental model of surgical DMM-induced OA, in part via activating AMPK signaling
126 Poster Presentation Abstractsand suppressing mTOR activity, and the direct and independent-PI3K/Akt/mTOR
manipulation of HIF-1a and HIF-2a expressions.
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Introduction: Osteoarthritis (OA) is the most common form of arthritis character-
ized by the degeneration of articular cartilage, intra-articular inflammation, and
osteophytes formation. Notably, OA chondrocytes undergo cellular changes that
recall hypertrophy and ossification process of the growth plate chondrocytes dur-
ing endochondral ossification. This “replay” at incorrect time and incorrect loca-
tion leads to subchondral bone pathological process and ossification
(osteophytes formation). Therefore, logically, many genes, including HIF-2a,
Runx2 and Hedgehog pathway, regulate the developmental endochondral ossifica-
tion, may also affect the osteophytes formation in OA pathology. Wnt signaling
pathway, one of the crucial pathways, regulates chondrocyte differentiation dur-
ing embryonic development and after birth. Our preliminary data suggests that
Wnt16, the last member of Wnt family currently, regulates cartilage differentia-
tion during embryonic mouse endochondral ossification. We hypothesize that
Wnt16 attenuates OA progression by inhibiting chondrocytes hypertrophy and
osteophytes formation. Our study aims to investigate the function of Wnt16 in
OA pathology and its potential for OA therapy.
Methods: The function of Wnt16 during embryonic skeleton development was
examined by whole-mount alizarin red and alcian blue staining in the newborn
of the ColIIa-creWnt16flox/flox conditional knockout (cKO) and wild type (WT)
mice respectively. Male mice from these two groups at 2 months of age were un-
dergo OA model surgery, and Ad-Wnt16 or Ad-Wnt16-shRNA was intra-articular
injected after OA model surgery. Samples were collected at designed time points
(Week 2, 4, 6 and 8) for mCT and histological evaluation of the OA progression. The
mechanism exploration was mainly performed in vitro by Q-PCR and western blot-
ting to detect the gene expression under Ad-Wnt16 or Ad-Wnt16-shRNA stimula-
tion, and the results were confirmed by histological staining. Results were
expressed as mean  standard deviation. Statistical analysis was carried out using
two-way ANOVA with Sidaks multiple comparisons test. P values of less than 0.05
were considered statistically significant.
Results: Wnt16 knockout did not affect the embryonic skeleton development.
However, mCT and histological analysis showed the cKO mice developed much
severer OA compared to the WT mice. Moreover, intra-articular injection of Ad-
Wnt16 significantly inhibited the OA process. For the mechanism exploration, we
discovered that many cartilage markers, including ColIIa, aggrecan, SOX9 and
Has2, were significantly decreased by IL-1b while promoted by Wnt16. However,
parathyroid hormone (PTH) pathway, which can inhibit chondrocytes hypertrophy,
was significantly decreased by IL-1b when Wnt16 absence, and significantly pro-
moted by Ad-Wnt16 both showed by Q-PCR and western blotting, and confirmed
by histological detection.
Discussion: In our current study, we showed a cartilage protective function of
Wnt16 and a potential target for OA therapy. Most studies in this field have focused
on blocking molecules that cause cartilage destruction. However, we now demon-
strate new ways by applying the tools that nature itself uses to protect cartilage
from injury. The OA protective role of Wnt16 suggest it as a potential target for
OA therapy and future development of strategies to deliver Wnt16 to joints may
prevent severe and permanent disability in patients suffering from cartilage loss.
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SDF-1a/CXCR4 PROMOTES THE HYPERTROPHY OF MSCs AND ARTICULAR
CHONDROCYTES BY ACTIVATING THE Wnt/b-CATENIN SIGNALING PATHWAY
Yonghui Dong, Hui Liu, Xuejun Zhang, Yuting Wang, Anmin Chen
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University of Science and Technology, China
Background: SDF-1a is an extracellular chemokine, also known as CXCL12a,
which binds to its cell surface receptor CXCR4. High expressions of CXCR4 and
SDF-1a are associated with Rheumatoid arthritis and Osteoarthritis. However
the role of SDF-1a in chondrogenic differentiation still unclear. We aimed to
investigate the effects of the SDF-1a/CXCR4 axis in activation of the Wnt/b-catenin pathway in the chondrogenic differentiation of MSCs and articular
chondrocytes.
Subjects and Methods: MSCs and articular chondrocytes were cultured from
mouse. MSC cells were identified by three lines of differentiation and flow cytom-
etry. Passaged MSCs and chondrocytes were pretreated with SDF-1a for 7 days and
then analyzed for expression of Sox9, ACAN, Col2 proteins and Alcian blue staining.
The cultures were maintained for 14 days and then analyzed for expression of
Runx2, MMP-13, Col10, ALP proteins and ALP staining. Western blotting were
used to assess the expression of b-catenin, p-b-catenin, GSK-3b, p-GSK-3b,
Runx2, MMP-13, Col10 and ALP when chondrocytes were treated with Dickkopf-
1, and/or SDF-1a for 24 h.
Results: Alcian blue staining of MSCs and articular chondrocytes revealed that SDF-
1a had a limited effect on early chondrogenesis, and the expression of Sox9, ACAN,
Col2 showed little change. SDF-1a increased the expression of Runx2, MMP-13,
Col10 and ALP in MSCs and primary chondrocytes, implying a role of SDF-1a in
chondrocyte hypertrophy. SDF-1a induced the phosphorylation of b-catenin and
inhibited the phosphorylation of GSK-3b. The increased expression of hypertrophy
markers was significantly attenuated by inhibitors of WNT signaling.
Discussion and Conclusion: SDF-1a promoted the hypertrophy of MSCs and primary
chondrocytes, by inhibiting the Wnt/b-catenin signaling. These results suggest that
SDF-1a may have a negative effect on articular cartilage and clarify its role in OA
progression.
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Osteoarthritis
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HDAC6 INHIBITION SUPPRESSES CHONDROSARCOMA MALIGNANT PROPERTIES
AND RESTORES PRIMARY CILIA EXPRESSION
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Background: Chondrosarcoma is the second common primary malignant bone tu-
mor and characterized by secreting cartilage-like matrix to extracellular environ-
ment. Primary cilia is a microtubule-based organelle and functions as “antenna” to
detect various stimulus in extracellular environment. Recently, primary cilia is
found to be absent in chondrosarcoma but the mechanical of deciliation remains
unclear. Histone deacetylases 6 (HDAC6), as a special enzyme to regulate proteins
acetylated modification, can deacetylate a-tubulin which is the main structure of
primary cilia. In this manuscript, we try to evaluate the role of HDAC6 in regulating
chondrosarcoma cell malignant properties and primary cilia expression.
Subjects and Methods: Immunohistochemical assay was used to detect the expres-
sion of HDAC6 and primary cilia related Hedgehog pathway proteins in chondrosar-
coma tissues. CCK8 cell viability test, transwell and vasculogenic mimic assays
were conducted to detect the influences of inhibiting HDAC6 by using inhibitor
Tubastatin A and small interfering RNA(siRNA). Immunofluorescence test was
used to detect primary cilia expression in different conditions. Western blot and
real-time PCR (RT-PCR) assays were used to test related proteins and gene
expressions.
Results: Abnormal expressions of HDAC6 and Hedgehog pathway related proteins
were found in chondrosarcoma. Inhibition of HDAC6 resulted in down-regulating
chondrosarcoma cells viability and proliferation capacities in concentration and
time dependent manners and could suppress chondrosarcoma cells invasion and
vasculogenic mimicry capacities. Primary cilia restoration was detected after
inhibiting HDAC6 by Tubastatin A and siRNA. With the increasing concentration
of Tubastatin A, HDAC6 and proliferation relevant protein Cyclin D1 expression
were decreased as well as primary cilia related IFT88 and acetylated a-tubulin
increased. Small interfering RNA could down-regulate endogenous HDAC6 but
IFT88 and acetylated a-tubulin expressed highly in HDAC6 interfering group. The
results of RT-PCR suggested that down-regulating HDAC6 could lead a low expres-
sion of primary cilia related Hedgehog pathway target genes GLI1 and PTCH1.
Discussion and Conclusion: HDAC6 is a special member of histone deacetylases
and mainly deacetylate a-tubulin structure which is crucial to restore cilia assem-
bly. Meanwhile, microtubule, as vital component of cytoskeleton, is indispensable
to regulate mitotic spindle and primary cilia transformation, to maintain cell
morphology and intercellular junction. HDAC6 can directly deacetylate microtu-
bule structure so that affecting chondrosarcoma malignant properties. In this
study, these results have confirmed that inhibition of HDAC6 can suppress chondro-
sarcoma cells malignant properties such as proliferation, invasion and vasculogenic
mimicry capacities, and can restore primary cilia assembly accompanied with
affecting related gene and protein expression. In conclusion, promoting primary
cilia restoration by targeting HDAC6 may be a potential therapeutic method for
chondrosarcoma.
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